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ABSTRACT 


A fluid absorbent article for surgical applications includes a 
top layer including an apertured film having a plurality of 
apertures formed therein. Each aperture includes a base and 
an apex with the aperture base oriented in an upper surface 
of the top layer and the apex positioned a depth below the 
base and upper surface. An absorbent layer includes an 
absorbent media positioned to underlie the top layer gener- 
ally coextensive with the top layer and receive fluids passing 
through the top layer. Hie absorbent media is operable for 
dispersing and containing the fluid within the article. Bases 
of the apertures have a plurality of generally straight sides 
and are positioned with respect to the upper surface to 
present a plurality of different angles to fluid flowing on the 
upper surface to hinder and divert the fluid so that it more 
readily passes through the apertures to the absorbent layer. 
A bonding layer including a bonding media is positioned 
between the top layer and absorbent layer and is operable for 
bonding the apices of the apertures to the absorbent media 
generally over the length and width of those layers. The 
bonding media loses significant tack after curing and is 
applied and dimensioned to not interfere with the fluid flow 
of the article. 

22 Claims, 2 Drawing Sheets 
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FLUID ABSORBENT ARTICLE FOR 
SURGICAL USE 

FIELD OF THE INVENTION 

This invention is directed to a fluid absorbent article 
generally, and specifically to a fluid absorbent article which 
is particularly suitable for use in surgical applications. 

BACKGROUND OF THE INVENTION 

Absorbent or absorptive structures are generally known 
and are utilized in various different articles of commerce. 
For example, some well known articles which utilize fluid 
absorbent components include disposable diapers, sanitary 
napkins, tampons, bed pads, surgical coverings, inconti- 
nence pads, towels, bandages, etc. Generally, such articles 
are single-use, disposable articles and have replaced perma- 
nent absorbent articles, which are designed to be laundered 
and re-used. 

Depending upon the use of such articles, they will have 
various different constructions, although the articles often 
utilize common components having somewhat similar func- 
tions. Generally, such articles are meant to absorb fluids, 
such as bodily fluids, and retain those fluids within the 
article so that they may be cleanly disposed. The functions 
and qualities of the absorbent articles niinimize mess and 
enhance clean-up and disposal of the bodily fluids. While the 
articles have similar absorbent qualities in common, their 
overall construction and components will generally be tai- 
lored to the specific use of the article. 

In particular, medical articles or products, and especially 
those utilized in the surgical arena, such as surgical covers 
and drapes, must be able to absorb large amounts of fluids 
somewhat rapidly. Furthermore, they must be able to do so 
when draped over an object, thereby presenting a signifi- 
cantly sloped surface. Surgical drapes are most frequently 
draped over the patient proximate to the area where a 
surgical procedure is to take place. The absorbent media or 
components must provide rapid absorption of fluids associ- 
ated with the surgical procedure, such as blood. 
Furthermore, the absorbent media also must have a rela- 
tively high fluid capacity and good integrity so that it does 
not degrade or fall apart during use. 

In their basic design, surgical drapes have been simply a 
sheet of absorbent material. For conventional surgical 
drapes, the most commonly acceptable absorbent media is 
referred to as a cellulosic airlaid. Cellulosic airlaids are 
made of a plurality of loose cellulose fibers which are 
bonded together. One drawback of cellulosic airlaids is that 
the loose fibers may actually come loose during use of the 
surgical drape, and may thereby enter the wound. While the 
body may break down cellulose and dispose of it without 
intervention, it is still an undesirable feature. One approach 
to reducing the possibility of loose fibers is to simply bond 
the fibers more tightly. However, this results in lowering 
both the absorption rate of the media and also the absorption 
capacity. An additional approach, particularly for high-end 
or more expensive drapes, has been to utilize a netting 
component on a surface of the fibrous cellulose component 
to contain any fibers while maintaining a suitable absorption 
rate and capacity. Again, however, the netting and bonding 
media to attach it may also reduce the absorption rate. 

Another possible solution for fibrous absorbent media 
proposed by the inventors, is to utilize a layer component 
having a series of apertures formed therein. Such a layer 
component is often referred to as an apertured film. While 
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apertured films have desirable characteristics, they have also 
presented difficulties as well. Generally, apertured films 
utilize rows or lines of apertures which may provide rapid 
liquid flow therethrough when the film and any absorbent 

5 material are placed on a flat surface or are incorporated into 
a formed or shaped garment which acts to physically capture 
and contain the liquid. However, if the film is inclined and 
the fluid is rapidly applied, as is often the case when a 
surgical drape is positioned over a patient, most apertured 

10 films do not provide the desirable fluid flow therethrough for 
absorption by the absorbent media underneath. Existing 
apertured film designs do not present significant hindrance 
to the flow of fluid over the surface of the film. As a result, 
the fluid rolls over the surface and drips from the drape. This 

15 is certainly undesirable for an absorbent article. 
Consequently, certain apertured films have proven useful for 
generally flat applications or for use in formed or shaped 
garments, but have proven undesirable for a surgical drape 
or other surgical application. 

20 Another issue with apertured films, which is also an issue 
with netting, is that the desired surface openness which 
allows fluid to flow through the film, also allows any 
bonding material or adhesive underneath the film to flow 
onto or be exposed to the surface of the film. Bonding 

25 material is positioned between the film and an absorbent 
layer underneath. For certain absorbent articles, such as 
diapers or feminine hygiene products, this openness is 
generally not a problem. Diapers and feminine hygiene 
products are usually formed to be used without modification, 

30 such as openings cut therein, and the bonding materials 
between the multiple layers may be marginally or periph- 
erally positioned, keeping it out of the primary absorbent 
areas of the article. However, with surgical drapes, the 
apertured film should generally be bonded across the whole 

35 area of the absorbent media in order to maintain the bond 
everywhere when the drape is altered. For example, during 
surgery, one or more holes will be cut in the drape to allow 
access to the surgery site. The layers should not come apart 
at the hole and, therefore, the layers must be bonded together 

4Q generally all over the drape. 

Bonding over the entire area of the absorbent article has 
provided some challenges which are unresolved by the prior 
art First, enough bonding material must be utilized to hold 
the apertured film to the absorbent media. However, such 

45 significant bonding may sometimes block the apertures and 
reduce the flow rate through the apertured film. Furthermore, 
the bonding media may detrimentally affect the distribution 
rate over the absorbent media. Still further, the fluid holding 
capacity of the absorbent media may be compromised. 

50 Another issue which must be addressed by a surgical 
drape article is exposure of the surgical personnel, the 
patient, and surgery opening to the tacky bonding media. 
The openness of apertured films lends itself to a bleed- 
through of the bonding media or adhesive and subsequent 

55 exposure of the patient* s skin to the tackiness of the bonding 
media. Furthermore, the tacky drape may be difficult to 
manipulate and position. This aspect should be minimized in 
a surgical drape, which will have bonding media throughout, 
rather than in marginal areas which might not significantly 

60 contact the skin. 

Prior art surgical structures, particularly those using cel- 
lulose as an absorbent media, also have a tendency to swell 
in size upon the absorption of fluids. In the past, such 
swelling has broken the surface bond of the bonding media 

65 causing separation of the various layers of the drape when 
the drape absorbs fluid. Improving the bond by using a 
greater quantity of the bonding agent or adhesive is unac- 
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ceptable because it causes a reduction of the fluid absor- tained. In one embodiment, the bonding media is applied 

bency rate and reduces the overall fluid capacity of the between the layers in a plurality of strands. The strands 

article. generally have a width dimension which is less than the 

Accordingly, it is an objective of the invention to improve depth of the apertures in order to bond the top layer 

upon existing absorbent articles and particularly to provide 5 primarily at the apices of the apertures. Furthermore, the 

an improved article for surgical applications. width dimension of the strands is also less than the average 

It is another objective of the invention to improve the width dimension of the apertoe apices, so toat the bonding 

absorbent characteristics of a surgical article, such as a laver does not significantly interfere with the flow of fluid 

surgical drape, by reducing fluid flow off of the article, to P ^ bonding layer may be applied in 

improving the distribution of fluid flow over the article and 10 a pluraHty of spiral strands having a diameter in the range of 

improving the fluid capacity of the article. un mches > and Feferably 3-4 inches. 

It is still a further objective to utilize an absorbent article accordance with another aspect of the present 

having an apertured layer, wherein the integrity of the invention, the bonding media has a tack after curing which 

apertured layer is maintained to provide improved absorbent is significantly reduced from its tack prior to curing. In that 

characteristics. 15 wa ^ a suitable bond is created between the top layer and 

t* * *u u* «*j * a ™ « K ^ absorbent layer during formation of the fluid absorbent 

It is another objective to reduce tacky adnesives or TT ' ~ & . ^ * ~ . , «. 

. uuuiAtu u *u «^ — ~p article. However, after curing, the tack of the bonding media 

bonding media which bleeds through the apertures of the ... 1™ * & i t ™ , 

^ u-i • * • • *c~;_* i a is reduced over 60%, preferably over 70-75% from its tack 

apertured film while maintaining a sufficient bond between _ J*. J . . - . 

~T \ * . < « ^« . _i? * • . . A - „ prior to curing. The top layer may have an open area defined 

the layers, both when the absorbent media is wet and when _ . . / t . A . 

it is drv ^ apertures m the upper surface of the layer in the range 

1 H . . . * , , . . of approximately 15-35%. As such, the apertures expose the 

These objectives and other objectives will become more bondi media ^low. Because of the small dimensions of 

readily apparent from the description of the invention here- me as weU as ^ reduction m tack after curing, the 

inbelow. finished fluid absorbent article does not have an undesirable 

SUMMARY OF THE INVENTION 25 tackiness. Simultaneously, the bonding layer still maintains 

_ ... e , a bond strength of at least 20 grams/inch, whether the fluid 

The present invention is a unique combination of ele- {& ^ 0f wet from ^ ^^abed fluid. The 

ments which provides a fluid absorbent article which is mtdmiaBd bond strength> e ven when wet , ^ parucular i y 

particularly suitable for surgical appucations, such as for a desirable for a surgical & ^ me ]ttym of me ^ m 

surgical drape. The article is operable for absorbing a hirge 30 bonded mer oyer ^ the entife m of ^ ^ 

amount of fluid, such as during a bloody surgical procedure, famer ^ ■ ^ surfa ces. As such, the bonding 

even when it is oriented at a significant slope with respect to media? ^ SQme ^ of ^ ^ ^ ^ ^ d tQ 

a ground surface The combmation of elements operates to fluM ^ stm must to nt separation 

absorb and hold the fluid at a rapid rate, and may be of me j at ^ ^ SG[b&nt arejL 

positioned and modified, such as by cutting a hole therein, 35 ^ ' . . „ . . ^ . , . 

Without compromising its absorbent qualities. To that end, . T^^^nwq^ a^O»^utu^it1bt^ 

the fluid absorbent article directed to surgical applications *° n utilizes the combination of elements and properties 

comprises a top layer, including an apertured film having a wlu * P™^ 8 / desnable article, such as for surgical 

plurality of apertures formed therein. The apertures have applications and addrases me objectives set forth above 

bases and apices, wherein the base of each aperture is «, andother objectives. The details of the invention and its 

located in Jupper surface of the top layer, and the apex is particdar advantages will be more readily understood from 

positioned at a depth below the base and the upper surface *J Description of the Invention set forth herein- 

of the top layer. An absorbent layer, including an absorbent ow * 

media, is positioned to underlie . the M.op layer and to be BRIEF DESCRIPTION OF THE DRAWINGS 

generally coextensive therewith. The absorbent layer 45 

absorbs fluid passing through the top layer and disperses and The accompanying drawings, which are incorporated in 

contains those fluids. and constitute a part of this specification, illustrate embodi- 

In accordance with one aspect of the present invention, ments of the invention and, together with a general descrip- 

the bases of the apertures have a plurality of generally tion of the invention given below, serve to explain the 

straight sides. In one embodiment, the aperture bases are so principles of the invention. 

pentagonal or hexagonal in shape. The apertures of the bases pjQ. 1 is a side cross-sectional view of an absorbent 

are positioned relative to the upper surface to present a article in accordance with the principles of the present 

plurality of different angles to fluid flowing over the upper invention. 

surface. The different angles presented by the straight sides nG 2 is a paitial top ^ of ^ apertured film utilized 

of the aperture bases hinder and divert the fluid so that it 55 in one embodiment of the present invention, 
more readily passes through the apertures to the absorbent 
layer. 

In accordance with another aspect of the present 

invention, a bonding layer, including a bonding media, is *»• < is a schematic view of the process for F oducing 

positioned between the top layer and absorbent layer. Hie 60 ™ absorbent article in accordance with one aspect of the 

bonding layer is operable for bonding the apices of the present invention. 

apertures to the absorbent media, generally over the length DETAILED DESCRIPTION 
and width of those layers. In that way, the bonding layer 

secures the layers together, generally over the length and FIG. 1 shows a partial cross-sectional view of a fluid 

width of the fluid absorbent article. Since the bonding layer 65 absorbent article in accordance with the principles of the 

generally bonds only at the apices, the depth of the apertures present invention. Article 10, which might be utilized, or 

and the thickness three-dimensional top layer are main- example, in a surgical application, such as a surgical drape 


FIG. 3 is a bottom view of an apertured film utilized in 
one embodiment of the present invention. 
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or cover, comprises a plurality of individual layers bonded 
together. Article 10 includes a top layer 12, an absorbent 
layer 14 underneath the top layer, and a bonding layer 16 
positioned between the top layer and the absorbent layer. In 
one embodiment of the invention, an optional anti-static 
layer and/or barrier 18, such as an anti-static film, might be 
utilized, but is not necessary. 

Top layer 12 includes an apertured film 20 having a 
plurality of apertures or capillaries 22 formed therein. Vari- 
ous different apertured films are known and are commer- 
cially available. The apertured film has a thickness T x 
generally between the apertures in the range of 0.5-5.0 mils. 
Preferably the thickness T t is approximately 1.0 mil. The 
thickness T x may also be maintained over the walls of the 
apertures 22, but the aperture walls may be thinner due to the 
process of producing those apertures from a film of a certain 
thickness. Him 20 defines an upper surface 24 and lower 
surface 29, and the apertures 22 extend downwardly from 
upper surface 24 toward absorbent layer 14. In one aspect of 
the invention, the apertures have a depth D t in the range of 
approximately 200-800 microns, which creates a three- 
dimensional thickness or loft for layer 12. In one 
embodiment, the depth is around 580 microns. The apertures 
22 and their depth from upper surface 24 form a three- 
dimensional apertured film which may be made from a 
material such as polyethylene. In the present invention, one 
suitable apertured film 20 which has the desired character- 
istics for use in combination with the various components of 
the invention is commercially available from Tredegar, 
Richmond, Va., under the name Hex-Penta. The upper 
surface 24 of the apertured film 20 may be treated to enhance 
fluid flow through the apertures 22 in manners which are 
well known to persons of ordinary skill in the art 

Each aperture 22 is defined by a base 26 and an apex 28. 
TTie base is oriented generally in or proximate to surface 24 
of the top layer 12. The apex is positioned at a pre-defined 
depth below the base which defines the depth D t of the 
aperture. As it may be readily understood, thin polyethylene 
film with the thickness of approximately 1.0 mil, is not 
particularly rigid, and therefore, apertures 22 formed therein 
will not have a rigid structure or an absolutely defined depth 
or dimension. Therefore, the dimension ranges and the 
dimensions of the apertures set forth herein are not absolute, 
but are based upon average dimensions of the different 
apertures 22. In accordance with one aspect of the invention, 
the depth of the apertures is not significantly compromised 
or reduced when the article is formed. 

In accordance with another aspect of the present 
invention, the bases of the apertures have a plurality of 
generally straight sides, and the bases are positioned with 
respect to the upper surface to present a plurality of different 
angles to fluid which flows on the upper surface. The 
generally straight sides positioned at the plurality of differ- 
ent angles hinders and diverts fluid flowing across the top 
layer 12 so that it may more readily pass through the 
apertures 22 to the absorbent layer 14 below. 

FIGS. 2 and 3 are partial top and bottom views, 
respectively, of an v apertured film 20 which may be used in 
accordance with one embodiment of the present invention. 
Specifically, FIGS. 2 and 3 show top and bottom views, 
respectively, of an apertured film available under the mark 
Hex-Penta, as discussed above. Aperture 20 has an upper 
surface 24 and a lower surface 29. A majority of the 
apertures 22 have a pentagonal shaped base 26 defined at the 
upper surface 24. As illustrated in FIG. 2, the base of each 
aperture has five generally straight sides 30, which define the 
base and its shape. The apertures are constructed and 
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arranged such that fluid flowing on the upper surface 24 is 
hindered and diverted so that it more readily passes through 
the apertures to the absorbent layer. The bases of the 
apertures having the straight sides 30 are positioned with 

5 respect to the upper surface to present a plurality of different 
angles to fluid flowing on the upper surface to hinder and 
divert the fluid. Specifically, referring to FIG. 2, a flow of 
fluid taking the path as illustrated by reference arrow 32 will 
pass several different generally straight sides which are 

10 angled at different angles with respect to the path 32 of the 
fluid flow. The straight sides will have a tendency to divert 
the fluid, as illustrated by arrows 34, and thereby more 
efficiently direct the fluid to a greater number of apertures to 
pass therethrough and be absorbed. The unique shape of the 

15 apertures, and their arrangement on the top surface 24, in 
combination with the other components of article 10, have 
been found by the inventors to provide a desirable absorp- 
tion rate and absorbent capability and capacity of the article 
10. By diverting the fluid, the fluid flow is also somewhat 

20 hindered or slowed, so that it might be completely absorbed 
in the absorbent layer 14 before passing off the edge of the 
article. This is particularly desirable in surgical applications 
where blood may be flowing over the surface of the article 
and the article has a significant slope where it passes over the 

25 ends or sides of a patient on ah operating table. The blood 
flow may be occurring at a rate greater than the absorption 
rate of layer 14. However, since the blood flow will be 
hindered and diverted by the features of the invention, 
greater absorbency can occur. Furthermore, the diversion 

30 prevents one spot or area from becoming over saturated and 
spreads out the fluid over the area of the article. Other 
features of the invention also ensure desirable fluid flow 
over the absorbent layer 14 once the fluid passes through the 
apertured film 20, as discussed further hereinbelow. 

35 In one embodiment of the invention, the apertures are 
arranged in hexagonal groupings, as illustrated by the hexa- 
gon 36. To that end, a center aperture 38 has an hexagonal 
shape as well, and is surrounded by six apertures having 
pentagonal shaped bases. The hexagonal groupings are then 

40 stacked or arranged side-by-side, as illustrated in FIG. 2, so 
that the apertures cooperate to present multiple sides 30 at 
various angles to hinder and divert the fluid flow, as dis- 
cussed above. As the apertures retard the fluid flow across 
the upper surface, and assist in redirecting the fluid from its 

45 original flow path, the amount of fluid that runs off article 
20, possibly onto a surgery room floor in certain surgical 
applications, is reduced or eliminated, while the amount of 
fluid available to be presented to the absorbent layer 14 is 
increased. 

50 Referring to FIG. 3, while the upper surface 24 is gener- 
ally planar, the bottom surface 29 is defined by certain 
planary sections corresponding to the film between the 
apertures, as well as three-dimensional sections, as defined 
by the plurality of apertures. That is, on the bottom surface 

55 29, the apertures essentially form protuberances wherein 
each protuberance defines an aperture with a -depth D v 
While FIG. 3 shows the bottom surface 29 defining apertures 
with generally straight lines, the openings illustrated on the 
bottom surface 26 are the apices 28 of the apertures. Due to 

60 the slope of the aperture walls, as illustrated, the apices are 
generally smaller than the bases 26 in their average width 
dimension and will usually be less defined in shape than the 
bases. The loss of definition is usually due to the way in 
which the apertured films are formed and the flimsiness or 

65 non-rigidity of the thin film 20. In one embodiment, the 
apertures, at their base, have an average width dimension in 
the range of approximately 30 to 60 mils. Referring to FIG. 
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2, W A indicates two possible widths of the pentagonal performance, the cellulose's ability to absorb liquid makes 

shaped aperture and a hexagonal shaped aperture. The it desirable due to its high fluid capacity. Furthermore, 

average width Wj for one embodiment of the invention is in cellulose is desirable for the surgical applications to which 

the range set forth above. Because of the various different the present invention is primarily directed. While it is not 

widths which might be measured for the five- and six-sided 5 desirable for any foreign material to enter a surgical 

apertures, depending upon where the measurement occurs, opening, the body is able to break down cellulose and 

the apertures may be considered to have an overall average dispose of it without intervention. Another fiber, such as one 

width in the range above. In a preferred embodiment, the considered a "super-absorber" is a less certain choice with 

inventors have found that width dimension to be, on respect to its long term effects if it were trapped in the human 

average, approximately 46 mils. The apices 28 are generally 10 body. The absorbent layer 14 has a thickness T 2 which is 

similarly configured and will have an average width dimen- appropriate for the application. The thickness will often be 

sion in the range of approximately 30 to 45 mils. As dictated by the desired absorbency which is measured in 

illustrated in FIG. 1, the sides 40 of the apertures taper or grams of fluid per gram of material. For one embodiment of 

slope downwardly from the base 26 to the apex 28. With the invention, an absorbency in the range of 7-13 grams of 

respect to a reference line 23 which is perpendicular to the 15 fluid per gram of material, and preferably around 10, is 

plane of the article, the range of that slope, from line 23 is suitable. Suitable absorbent material has a weight in the 

from approximately 3 to 30 degrees. range of 60-130 grams/square meters. 

As will be readily understood by a person of ordinary skill The bonding layer 16, including a bonding media, is 

in the art, the various different dimensions of the apertures positioned between top layer 12 and the absorbent layer 14. 

may be modified without deviating from the scope of the 20 Tne Ending layer is operable for bonding the two layers 12, 

invention. The inventors have determined that the top layer 14 together into a unitary article, and is also operable for 

having an open area, or apertured area, at least in the range maintaining that unitary structure regardless of whether that 

of 15% to 35%, and preferably at least 20% has the desired article is wet or dry. As such, even upon absorbing fluids, 

fluid flow rate therethrough. That is, the open area defined by such as bodily fluids and blood in a surgical operation, the 

the apertures is at least 20% of the area of the upper surface 25 fluid absorbent article 10 of the invention, and specifically 

24 of the top layer 12. toe layers thereof, remain bonded together. In accordance 

Absorbent layer 14 includes an absorbent media which is with the principles of the present invention, the particular 
positioned to underlie the top layer 12 generally coextensive type of bonding media, and the way in which it is utilized to 
with the top layer. The absorbent layer 14 receives fluids 15011(1 me t0 P kyers md me absorbent layers together, in 
passing through the top layer 12 and is operable for dispers- 30 accordance with the principles of the present invention, 
mg and containmg foe fluid with^ provides desirable characteristics of the inventive fluid- 
media must accomplish at least two functions. First, it must absorbent article, and particularly provides desirable char- 
be able to quickly absorb the fluid. Secondly, it must be able acteristics for use in the surgical arena, such as for a surgical 
to contain or hold a large quantity of fluid so that it does not drape or cover. 

become saturated quickly and allow unabsorbed fluids to run 35 Specifically, in accordance with one feature of the bond- 
off the upper surface 24. The absorbent media might be any ing layer 16, the bonding media is applied between the 
number of known absorbent materials, including fibrous layers in a plurality of strands. The strands are made and 
material, non-woven fabric, and woven fabric. The fibrous formed to have a width or depth dimension D 2 which is less 
material might be selected from the material group consist- than the depth D A of the apertures of the apertured film 20. 
ing of polyester, polyolefins, acrylics, rayons, cotton, cellu- 40 Therefore, the top layer is bonded to the absorbent layer 
lose materials, and blends of those same materials. In a primarily at the apices of the apertures, as illustrated in FIG. 
preferred embodiment of the invention, the absorbent media 1. In that way, the depth dimension D x of the apertures is 
is a loosely bonded cellulosic fiber. One suitable cellulosic generally maintained intact and the apertures are not col- 
fiber is commercially available as LDL-100L available from lapsed. The apertured film 20 retains its three-dimensional 
Conceit Industries, Quebec, Canada. 45 sna P e ensures a plurality of open apertures 22 for 
In a cellulosic fiber media, the fluid enters the absorbent absorbing fluid and directing it efficiently to the absorbent 
layer 14 between the voids around the fibers of the absorbent layer 14. Therefore, the depths of the apertures 22 (i.e., in the 
media. If the fibers are hydrophilic, the fluid will wet out or Z direction) are maintained. This feature of the invention 
cling to the surface of the fibers. If the fibers are absorbent, provides several desirable qualities, particularly for a sur- 
fluid will enter the fiber and it will swell. If the fibers are 50 gical drape. 

made of what is referred to as "super-absorbers" those fibers Firstly, the apertures bonded primarily at the apices cre- 

will be able to absorb large quantities of fluid. Once the area ates a series of flow channels on the surface of the absorbent 

immediately under the application point starts to become layer 14 below top layer 12. The apertures form a grid above 

saturated, the fluid begins to flow across the surface of the layer 14, as shown in FIGS. 1 and 3, through which the fluid 

saturated absorbent media to an unsaturated area. This flow 55 must travel as it is being absorbed by the absorbent layer 14. 

will continue until the fluid either finds an unsaturated area Pillar structures formed by the apertures between upper 

or flows off of the edge of the article 10. A secondary flow surface 24 and the top surface of the absorbent layer 14 

of fluid occurs through the fibers away from the application divert and slow the fluid on the absorbent layer 14 and 

point, due to a wicking effect. The distance between the increase the absorbency of the layer so that the fluid does not 

fibers, the distribution of the fibers, and the bonding method 60 pass out of the article 10, such as at an edge of the article, 

used to secure the fibers together will all affect the speed at Furthermore, the grid directs fluid from a saturated area to 

which fluid can move laterally (wicking) through the absor- a less-saturated area for better absorbency and higher fluid 

bent media. The capacity of the absorbent media will capacity in the article. 

generally be affected by all of the same factors. The high Another feature provided by the invention is also due to 

fluid capacity of cellulosic fibers makes cellulose fiber 65 the top layer 14 maintaining its three-dimensional structure, 

media desirable in the present invention. While hydrophilic The top layer 12, due to the three-dimensioned quality of the 

synthetic fibers may approach cellulosic fibers' apertured film 20, provides a cushioning effect, and in turn, 
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provides a gripping quality to items which are laid on the 
article 10. As may be appreciated, during surgery, various 
surgical instruments, such as scalpels and clamps, are uti- 
lized. As such, surgeons or other medical staff may place 
those instruments on the article 10 proximate to the surgery 
site during use. In prior art surgical drapes and covers, the 
upper surface is relatively slick, and thus there is a tendency 
for the surgical implements to simply slide off of the drape 
and onto the floor. As such, such instruments can no longer 
be used, or must be sterilized before being used. The present 
invention, in effect, grips the surgical implements and allows 
a surgeon to keep them handy and proximate to the surgical 
site without significant fear that they will slide onto the floor. 

Also because of the three-dimensional nature of the layer 
12, surface 24 tends to stay relatively dry, even after the fluid 
is absorbed. The apertures form generally a one-way capil- 
lary action wherein fluid goes into the apertures to be 
absorbed, but does not significantly flow back out 

In accordance with another aspect of the present 
invention, the bonding media is positioned between the top 
layer and absorbent layer, generally over the length and 
width of those layers or generally over the areas defined by 
the article 10. In that way, the bonding layer secures the 
layers together generally over the length and width of the 
entire fluid absorbent article. As noted above, a fluid absor- 
bent article utilized in surgical environments often has to be 
modified or cut to allow access to a surgical site. That cut 
may occur anywhere within the article. As such, the present 
invention utilizes a bonding media generally over the length 
and width (area) of the layers so that the layers will not 
simply separate, no matter where the hole or opening is cut 
It should be noted that the terminology "over the length and 
width of the layers" or "over the area" of the article does not 
imply that the bonding layer is a solid layer over its entire 
area. Rather, as discussed hereinbelow, in one embodiment, 
the bonding media is applied in a plurality of strands and is 
applied in a desired pattern, such as a circular pattern so that 
the layers 12, 14 are bonded together generally over the 
entire area of the article. Therefore, while there will be 
significant area between the top layer and absorbent layer 
which does not have the bonding media therebetween, the 
pattern and application of the bonding media over the length 
and width of the fluid absorbent article ensures that any 
given discrete area between the strands or bonds is small, 
given the overall area of the article. Also, there are no large 
non-bonded areas or unbonded margins of the article 10. As 
such, depending upon where a hole is cut in the article, the 
top layer and absorbent layer will generally be held together 
by the bonding layer. 

In accordance with another aspect of the present 
invention, the bonding layer does not interfere with the 
operation of the apertures and the absorbent quality of 
absorbent layer 14. To that end, each of the apices 28 of the 
apertures 22 have an average width dimension, such as the 
width dimension indicated as W 2 in FIG. 3. The bonding 
media is applied between the layers in a plurality of strands 
and the strands have a minimum width dimension D 2 that is 
less than the average width dimension W 2 of the aperture 
apices 28. In that way, the bonding layer does not signifi- 
cantly interfere with the flow of fluid through the top layer 
and into the absorbent layer. That is, the bonding layer does 
not significantly block the apertures, such as may occur if 
the bonding layer 16 were a continuous sheet of bonding 
media, or if the strands of bonding media had a dimension 
larger than the width dimension of the aperture apices. 

In one embodiment of the invention, the strands have a 
width in the range of approximately 5 to 25 mils, and 
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preferably are less than 10 mils in width or diameter, so that 
they do not block the film apertures. In some applications, 
the strands are extruded to be somewhat cylindrical in shape 
and thus, the width of any particular strand would be 

5 essentially the diameter dimension of the circular cross 
section of the strand. In any case, the widest width dimen- 
sion of the strand is below the average width of either the 
base W x or apex W 2 of the aperture. 

In accordance with another aspect of the present 

10 invention, the bonding media has a tackiness or tack char- 
acteristic when it is applied that is sufficient to ensure that 
the top layer is secured to the absorbent layer. In that way, 
the bonding media achieves a desirable bond when the 
apertured film 20 and the absorbent media of layer 14 are 

15 brought together. However, to reduce article tackiness which 
occurs due to the exposure of the bonding layer through the 
apertures, the tackiness of the bonding media duninishes 
after it is applied. The bonding media of layer 16 has a 
tackiness after curing which is generally reduced over 60% 

20 from its tackiness prior to curing, and preferably is reduced 
over 70-75% from its tack prior to curing. Due to the open 
nature of the apertured film 20, some exposure of the 
bonding media of layer 16 to the top surface 24 is inevitable. 
Therefore, the minimal tackiness after curing provided by 

25 the present invention allows the article 10 to be manipulated 
easily without clinging to the hands or fingers of the person, 
such as medical personnel manipulating the article for a 
surgical procedure. Furthermore, the bonding media should 
be able to pass any required medical skin contact or stan- 

30 dards required by medical product manufacturers, since the 
skin of a patient may also be exposed to the bonding 
material, due to the openness of the apertured film 20. 

In accordance with another aspect of the present 
invention, the bonding media of layer 16 has a minimum 

35 bonding strength of at least approximately 20 grams/inch. 
The bond strength is maintained even when the absorbent 
media is saturated by fluids. In an absorbent media, such as 
cellulose, the media will swell when it absorbs fluid. In prior 
art surgical drapes, the swelling has been sufficient to break 

40 the surface bond of many conventional bonding media and 
adhesives. Using a greater quantity of the bonding media or 
adhesive to achieve an encapsulation or mechanical lock of 
the fibers of the absorbent media with the bonding media as 
a possible solution is not acceptable, because it causes a 

45 reduction in the fluid absorbency rate and a reduction in the 
overall capacity of the fluid-absorbent article 10. The bond- 
ing media of the present invention, as applied in the desired 
circular pattern of strands, as discussed below, provides a 
bond strength of at least 20 grams/inch, either wet or dry. 

5 o One suitable bonding media is a pressure-sensitive adhesive, 
such as HL-1500X available from H. B. Fuller Company of 
St. Paul, Minn., which has been found to lose 70-75% of its 
tack on the surface within a curing time of 24 hours. Such 
a pressure-sensitive adhesive is a crystalline hot melt which 

55 may be applied by a number of different application 
methods, such as fine line, spiral spray, control coat and melt 
blown. 

An anti-static film 18, such as a known anti-static poly- 
ethylene film might be utilized on the side of the article 

60 opposite top layer 12, and might be bonded thereto by a 
suitable adhesive. 

Turning to FIG. 4, one suitable process for manufacturing 
the inventive fluid absorbent article is set forth. Specifically, 
system 50 utilizes a roll 52 of an absorbent media for making 

65 absorbent layer 14. The absorbent media from roll 52 is 
unwound and is passed through a bonding station 54. At the 
bonding station, a bonding media 56, such as a pressure- 
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sensitive adhesive, is applied to a side of the absorbent 2. The fluid absorbent article of claim 1 wherein the 

media. In one embodiment of the invention, the bonding bonding media has a tack after curing which is reduced over 

media is applied in a plurality of strands, by a spiral spray. 60 percent from its tack prior to curing. 

The adhesive strands are drawn down to a smaller size, such 3. The fluid absorbent article of claim 1 wherein said 

as from an initial 20 mil diameter strand to a strand which 5 bonding media is applied between the layers in a plurality of 

is 10 mils or less. This may be done by using a spiral spray strands, the strands having a width dimension less than the 

applicator, which is well known to a person of ordinary skill depth of the apertures of the top layer for bonding the top 

in the art, which has a custom-designed air distributor cap layer to the absorbent layer primarily at the apices of the 

that causes a high velocity of hot air to create a broad apertures. 

cyclone effect or swirl. Using the broader cyclone or swirl, 1Q 4. The fluid absorbent article of claim 1 wherein said 
and positioning the nozzle 58 of the bonding station approxi- apertures have a depth in the range of 200 to 800 microns, 
mately 6-7 inches above the layer of absorbent media, rather 5, fl m <i absorbent article of claim 1 wherein the 
than the traditional 1-3 inch spirals, spiral patterns are apertured film, generally between the apertures, has a thick- 
achieved in accordance with the principles of the present ness in me range of 0 5 t0 5 mils, 
invention, and are sized from 1 inch to 12 inches in diameter. 6 ^ fluid absorbent article of claim 1 wherein said 
Preferably, 3^ inch diameter spirals are utilized in a desir- aperture apices have a ininimum width dimension, the 
able embodiment After the bonding media is applied, the bonding media being applied between the layers in a plu- 
apertured film 20 is then rolled from a roll 60 and is brought ra jny 0 f strands, the strands having a width dimension less 
into contact with the bonding material at roller 62. The thfln the minimum width dimension of the, aperture api^s so 
article with the top layer 12 bonded to the absorbent layer 14 mat the bonding layer does not significantly interfere with 
then passes to another roller 64. In accordance with one me flow of fluid through the top layer, 
aspect of the present invention, the pressure applied prior to 7 ^ fluid absorbent articles of claim 1 wherein said 
the bonding layer or adhesive curing should not flatten the aperture apices have an average width dimension in range of 
apertures in the film 20. The pressure is provided by the lay approximately 30 to 45 mils. 

on roller 64. The pressure applied by roller 64 is 2.8 pli or g ^ fl^d absorbent articles of claim 1 wherein said 

less. The finished product is then rolled upon another roll 66. aperture bases have an average width dimension in range of 

While the present invention has been illustrated by the approximately 30 to 60 mils, 

description of the embodiments thereof, and while the 9, The fluid absorbent article of claim 1 wherein said 

embodiments have been described in considerable detail, it apertures define an open area over the upper surface in the 

is not the intention of the applicant to restrict or in any way 3Q range of approximately 15 to 35 percent, 

limit the scope of the appended claims to such detail 10. The fluid absorbent article of claim 1 wherein said 

Additional advantages and modifications will readily appear bonding layer creates a bond strength of at least approxi- 

to those skilled in the art Therefore, the invention in its mately 20 grams/inch. 

broader aspects is not limited to the specific details repre- n, The fluid absorbent article of claim 1 wherein said 

sentative apparatus and method, and illustrative examples 35 bonding media is applied between the layers in a plurality of 

shown and described Accordingly, departures may be made strands wound in spirals, the spirals having a diameter in the 

from such details without departure from the spirit or scope range of approximately 1 to 12 inches, 

of applicant's general inventive concept 12. The fluid absorbent article of claim 1 wherein said 

What is claimed is: bonding media is applied between the layers in a plurality of 

1. A fluid absorbent article for surgical applications com- ^ strands, the strands having a width in the range of approxi- 

prising: mately 5 to 25 mils. 

a top layer including an apertured film having a plurality 13. The fluid absorbent article of claim 1 wherein the 
of apertures formed therein, each aperture including a absorbent media is selected from the material group con- 
base and an apex with the aperture base oriented in an sisting of polyester, polyolefins, acrylics, rayons, cotton, 
upper surface of the top layer and the apex positioned 45 cellulose materials and blends of those materials, 
a depth below the base and upper surface; 14. A fluid absorbent article for surgical applications 

an absorbent layer including an absorbent media posi- comprising: 

tioned to underlie the top layer generally coextensive a top layer including an apertured film having a plurality 

with the top layer and receive fluids passing through the of apertures formed therein, each aperture including a 

top layer, the absorbent media operable for dispersing ^ base and an apex with the aperture base oriented in an 

and containing the fluid within the article; upper surface of the top layer and the apex positioned 

bases of the apertures having a plurality of generally a depth below the base and upper surface: 

straight sides and positioned with respect to the upper an absorbent layer including an absorbent media posi- 

surface to present a plurality of different angles to fluid tioned to underlie the top layer generally coextensive 

flowing on the upper surface to hinder and divert the 55 with the top layer and receive fluids passing through the 

fluid so that it more readily passes through the apertures top layer, the absorbent media operable for dispersing 

to the absorbent layer; and containing the fluid within die article; 

a plurality of the apertures having a pentagonal shaped a bonding layer including a bonding media positioned 

base and being arranged in hexagonal groupings; between the top layer and absorbent layer and operable 

a bonding layer including a bonding media positioned 60 for bonding the apices of the apertures to the absorbent 

between the top layer and absorbent layer and operable media generally over the length and width of those 

for bonding the apices of the apertures to the absorbent layers, to secure the layers together generally over the 

media generally over the length and width of those length and width of the fluid absorbent article while 

layers, to secure the layers together generally over the generally maintaining the depths of the apertures of the 

length and width of the fluid absorbent article while 65 top layer, the bonding media having a tack after curing 

generally maintaining the depths of the apertures of the which is reduced over 60 percent from its tack prior to 

top layer. curing. 
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15. The fluid absorbent article of claim 14 wherein said 
bonding media is applied between the layers in a plurality of 
strands, the strands having a height dimension less than the 
depth of the apertures of the top layer for bonding the top 
layer to the absorbent layer primarily at the apices of the 
apertures. 

16. The fluid absorbent article of claim 14 wherein said 
apertures have a depth in the range of 200 to 800 microns. 

17. The fluid absorbent article of claim 14 wherein the 
apertured film, generally between the apertures, has a thick- 
ness in the range of 15 to 125 microns. 

18. The fluid absorbent article of claim 14 wherein said 
aperture apices have a minimum width dimension, the 
bonding media being applied between the layers in a plu- 
rality of strands, the strands having a width dimension less 
than the minimum width dimension of the aperture apices so 
that the bonding layer does not significantly interfere with 
the flow of fluid through the top layer. 
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19. The fluid absorbent article of claim 14 wherein said 
apertures define an open area over the upper surface in the 
range of approximately 15 to 35 percent. 
5 20. The fluid absorbent article of claim 14 wherein said 
bonding layer creates a bond strength of at least approxi- 
mately 20 grams/inch. 

21. The fluid absorbent article of claim 14 wherein said 
bonding media is applied between the layers in a plurality of 

10 strands wound in spirals, the spirals having a diameter in the 
range of approximately 1 to 12 inches. 

22. The fluid absorbent article of claim 14 wherein said 
bonding media is applied between the layers in a plurality of 

15 strands, the strands having a width in the range of approxi- 
mately 5 to 25 mils. 


